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formed on a cutting tool, a sliding member, a metal working tool or the like, to provide it with balanced characteristics, to 
execute stable film formation and to improve the service lives of the tools by allowing a sputtering target to have a specified 
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contains one or more kinds of elements selected from , Si*aMtgfr>The sputtering target can be produced by a melting method such 
as vacuum arc melting and plasma melting, and there is theneed of melting in a vacuum or in an inert atmosphere. Moreover, it 
may also be produced by powder metallurgy in such a manner that Ti, Si and Al powders of prescribed particle sizes are mixed 
in prescribed ratio. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the formation method of the suitable AITi system alloy 
sputtering target for the wear-resistant coat formation applied to fabricating-operation implements, such as slide member, such as 
cutting tools, such as cutting, punching, and milling, and a bearing, or metal mold, etc., wear-resistant AITi system alloy hard 
anodic oxidation coatings, and this coat 
[0002] 

[Description of the Prior Art] Although the titanium nitride (TiC) and charcoal titanium nitride (TiCN) of a high degree of 
hardness have been conventionally used as wear-resistant hard facing films, such as the above cutting tools, slide member, and a 
metal working tool, recently requires the reinforcement of these coats, and development of the wear-resistant hard facing film 
which raised the property further for the purpose of use cost reductions, such as processing tools, such as cutting. For this reason, 
the proposal which uses an AITi alloy film, this carbonization film and a nitride, or a charcoal nitride as a wear-resistant hard 
facing film as what is replaced with a conventional titanium nitride and a conventional charcoal titanium-nitride film was made. 
Since these films improved much more rather than the titanium nitride and charcoal titanium-nitride film of the above [ oxidation 
resistance, abrasion resistance, and adhesion with the equipments (base material) covered further ] in a pyrosphere, although 
appropriate evaluation was obtained, it was not able to be called that to which oxidation resistance and the property demanded 
above in respect of abrasion resistance are still satisfied rally. 

[0003] Since it was such, recently, the proposal which adds Si 0. 1% or less and raises a degree of hardness as a charcoal nitriding 
AITi alloy film was made (patent No. 02793773). However, the property used for a cutting tool, slide member, a metalworking 
tool, etc. is the problem of the life which is decided by comprehensive evaluation of the hardness of a coat, oxidation resistance, 
adhesion with a base material, etc., and finally demonstrates the property according to the purpose, and is maintained. In view of 
such a viewpoint, the charcoal nitriding AITi alloy film which added the 0.1 above-mentioned% or less of Si was not able to be 
called what can not necessarily be satisfied in respect of a synthetic tool life. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, let it be a technical problem to equip this invention with the 
well-balanced property, and to fully raise formation of the stable coat, and the life of the tool in which this coat was formed etc. 
while it raises the hardness (abrasion resistance) of the coat formed in a cutting tool, slide member, a metalworking tool, etc., 
oxidation resistance, adhesion with a base material, eta 
[0005] 

[Means for Solving the Problem] mis invention person acquired knowledge with the above-mentioned solvable trouble by raising 
the hardness of a coat, and oxidation resistance much more, and maintaining the property of hard abrasion resistance coats, such 
as a tool, finally, and prolonging a life. It is based on this knowledge, this invention composition of (1) AITi system alloy 
sputtering target AlxTi 1 -x-y-zMyRz (however, the element chosen from Si, Cr, W, and Mo one or more sorts of M) One or more 
sorts of the element which chose R from rare earth elements, such as Y, Ce, La, and a misch metal 0.05< ta x<=0.7, 
0.02<^y<?=0.25, the AITi system alloy sputtering target characterized by being 0.0005<?^<=0.05, (2) one or more sorts of 
composition ranges y of the element chosen from M, i.e., Si, Cr, W, and Mo The AITi system alloy sputtering target of the 
above-mentioned (1) publication characterized by being 0. l<y<?=0.25, (3) Composition of hard anodic oxidation coatings 
AlxTi 1 -x-y-zMyRz however, one or more sorts of the element which chose M from Si, Cr, W, and Mo and R — Y — One or more 
sorts of the element chosen from rare earth elements, such as Ce, La, and a misch metal 0.05<^x<s=0.7, O.Q2<=y<=0.25, the 
wear-resistant AITi system alloy hard anodic oxidation coatings characterized by being 0.0005<?=z<=0.05 > (4) one or more sorts 
of composition ranges y of the element chosen from M, i.e., Si, Cr. W, and Mo The wear-resistant AITi system alloy hard anodic 
oxidation coatings of the above-mentioned (3) publication characterized by being 0.1 <y<^0.25, (5) Composition of an AITi 
system alloy sputtering target AlxTi 1 -X-y-zMyRz however, one or more sorts of the element which chose M from Si, Cr, W, and 
Mo and R - Y — One or more sorts of the element chosen from rare earth elements, such as Ce, La, and a misch metal It is 
characterized by carrying out sputtering of 0.05<=x< 5 =0.7, 0.02<=y<M).25, and the AITi system alloy sputtering target that is 
0.0005<=z«=0.05 in mtrogen-gas-atmosphere mind, composition of hard anodic oxidation coatings - AlxTi 1 -x-y-zMyRz 
(however, M - Si --) One or more sorts of the element chosen from Cr, W, and Mo and R Y, Ce, La, The formation method of 
one or more sorts of the element chosen from rare earth elements, such as a misch metal, 0X>5<^k<^0J, 0.02<?=y< ! =0.25, and the 
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wear-resistant AITi system alloy hard anodic oxidation coatings that are 0.0005<=z< 5 =0.05 is offered. 

[0Q06] . 
[Embodiments of the Invention] The AITi system alloy sputtering target of this invention can be manufactured by the ingoting 
methods, such as the vacuum arc dissolution, the plasma dissolution, electron beam melting, and the guidance dissolution. It is 
required to dissolve in a vacuum or inactive on the occasion of these dissolutions, in any case, since mixing of gas, especially 
oxygen is remarkable and each of above-mentioned aluminum, titanium, and silicon has oxygen's and strong bonding strength. 
Moreover, processing and a temperature control are carried out and manufactured so that generating or crystal grain of a 
segregation may not change big and rough in the dissolution and solidification process. 

[0007] It can also manufacture with powder-metallurgy processing in addition to what is depended on the above-mentioned 
ingoting method When manufacturing with this powder-metallurgy processing, Ti powder of 1 50 micrometers or less of mean 
particle diameters, Si powder, these rare earth elements, and aluminum powder are blended with the predetermined ratio used as 
composition of this invention as raw material powder, respectively, and ball mill mixture of these is carried out, and it dries and 
considers as mixed powder. A still more detailed atomizing powder can be used as raw material powder. 
[0008] The above-mentioned powder for sintering can use TiAl or the end of a TiAISi (rare earth) alloy powder it alloyed 
beforehand into the predetermined ratio for example, by the mechanical alloying method When the detailed and uniform end of 
mixed powder is used in any case, the density of a sintered compact is high, as a result, a uniform and precise target is obtained, 
and membrane formation conditions are also stabilized by sputtering, and there is an advantage that the coat of a uniform detailed 
organization can be formed 

[0009] After putting the above-mentioned preferential grinding powder into a mould and preforming it, hydrostatic-pressure 
processing between the colds (CIP processing) is carried out. [ whether hotpress processing (RP processing) is carried out on 
further 500-600 degreeC and two or more pressure 700 Kgf/cm conditions, and ] Or after carrying out CIP processing, a hot 
isostatic process (HIP processing) is similarly carried out on 500-600degreeC and two or more pressure 700 Kgf/cm conditions, 
and it considers as the sintered compact of high density (it is desirable mat it is 99% or more of relative density). Conditions, such 
as temperature, such as CD* processing, HP processing, and HIP processing, and a pressure, may set up other conditions in 
consideration of the density of the sintered compact made into the kind or the purpose of not only the above but a raw material etc. 
Moreover, it can also consider as a sintered compact by the pulse energization combustion synthesis method which performs 
pulse energization and performs combustion composition, changing to the above CIP processings, HP processing, HIP 
processing, etc., filling up the mould made from a graphite with the end of mixed powder, and compressing this between vertical 
dies (electrode). In this case, if especially the above-mentioned mechanically alloyed powder is used, a precise and uniform 
sintered compact can be obtained. 

[0010] It starts in a target configuration from the ingot obtained by the above-mentioned ingoting method or above-mentioned 
powder-metallurgy processing, or a sintered compact, composition - AlxTi 1 -x-y-zMyRz (it Cr(s) however, M - Si --) One or 
more sorts of the element chosen from W and Mo and R obtain one or more sorts of the element chosen from rare earth elements, 
such as Y, Ce, La, and a misch metal, 0.05<=x<=0.7, 0.02<=y<=0.25, and the AITi system alloy target material that is . 
0.0005<^z<?=O.05. The amount of aluminum in this sputtering target, x [ i.e., ], sets to 0.05< s =x<=0.7. Less than [ of a minimum ] 
by 0.05, if the oxidation resistance of this film becomes inadequate and a upper limit 0.7 is exceeded, when membranes are 
formed by sputtering (nitride), since the toughness of this coat will fall and it will become easy to exfoliate from a base material, it 
considers as the above-mentioned range. Since the adhesion of a coat will fall and become easy to exfoliate if the element chosen 
from M, i.e., Si, Cr, W, and Mo, becomes insufficient [ less than 0.02 lower limit / oxidation resistance and a degree of hardness ] 
and exceeds a upper limit 0.25, it considers as the above-mentioned range. In order to raise oxidation resistance more especially, 
it is desirable to consider as the range of 0. 1< y<^0.25. R, i.e., rare earth elements, raises oxidation resistance very effectively by 
addition of a minute amount however, in less than 0.0005 lower limit, since rare earth elements will carry out a segregation 
(concentration) and oxidation resistance will deteriorate on the contrary if there is no effect by addition, and it becomes inadequate 
in oxidation resistance and a upper limit 0.05 is exceeded, it considers as the above-mentioned range Further, it joins to back up 
plates, such as copper, by meanses, such as soldering, and this target inserts this into a spatter chamber, and carries out reactive 
sputtering under thin mixed-gas atmosphere, such as nitrogen gas and argon gas. By this, the wear-resistant AITi system alloy 
hard anodic oxidation coatings which are AlxTil -x-y-zMyRz (however, one or more sorts of the element which chose M from Si, 
Cr, W, and Mo, one or more sorts of the element which chose R from rare earth elements, such as Y, Ce, La, and a misch metal, 
0.05<=x<=0.7, 0.02< B yo a O.25, 0.0005<=z<H>.05) can be obtained. Although it is good to be referred to as 1-10 micrometers 
from balance with peel strength as for the thickness of a coat, according to a product, it can also consider as the thickness beyond 
it. Thus, the obtained hard anodic oxidation coatings have a high degree of hardness, and it excels in oxidation resistance, and has 
the remarkable feature that adhesion with a base material is good and the life of a tool etc. improves greatly. 
[0011] 

(Example(s) and Comparative Example(s)] Next, this invention is explained based on an example and the example of 
comparison. In addition, this example is for a suitable example being shown and making an understanding of this invention easy, . 
and this mvention is not restricted by these examples. That is, naturally other modes and examples in the range of the technical 
thought of this invention are included in this invention. 

[00 1 2] (Examples 1 -6) It blended with the ratio which shows Ti powder of 1 50 micrometers or less of mean particle diameters, * 
Si powder of 150 micrometers or less of mean particle diameters, the powder of these various rare earth elements, and aluminum 
powder of 1 50 micrometers or less of mean particle diameters in Table 1 (equivalent to examples 1 -6), respectively as raw 
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material powder (although Table 1 shows combination of a nitride, it adjusts so that it may become this rate of combination- 
mostly), and ball mill mixture of these was carried out, and it dried and considered as Next, after putting this preferential grinding 
powder into the mould, preforming it and carrying out hydrostatic-pressure processing between the colds (CIP processing), 
hotpress processing (H P. processing) was carried out on condition that 500-600degreeC and pressure 750 KgffcmZ Thereby, the 
sintered compact of 99.8% of relative density was obtained. 

[001 3] Thus, it started in the target configuration from the obtained sintered compact, it joined to the further copper back up plate 
by soldering,' and considered as the target for sputtering. This target was inserted into the spatter chamber and reactive sputtering 
was carried out under the Ihin mixed-gas atmosphere of nitrogen gas and argon gas. The tungsten carbide (WC) used as a cutting 
tool was used for the base material. Thickness of a coat was set to 5 micrometers. Thus, while MA (microanalyzer) analyzed 
composition of the formed coat, the cutting examination by the tungsten-carbide cutting tool in which the coat was formed was 
carried out, and measurement of the hardness of a coat, an oxidation-resistant examination, evaluation of adhesion, and the 
judgment (cutting examinaaon) of a life were performed This result is shown in Table 1 . In addition, it does not mean that the 
total quantity exceeds 100 by including the numeric value of the rare earth elements 0.001 (4 figures) in Table 1. that is, other 
components (aluminum, Ti, Si) are effective - being within the limit of the numeric value of 3 figures, (absorbed) the total 
quantities including rare earth elements 0.00 1 mean 100 The conditions of an oxidation-resistant examination and a cutting 
examination are as follows. 
(Oxidation-resistant test condition) 

- temperature: - 1000 degreeC and time: - 60 hour and atmosphere: - the atmosphere (cutting' test condition) 

- **-ed material : SKD61 (HRC52) 

- Cutting speed : 30 m/rnin- Cut deeply and it is :radial. 1mm, shaft orientations It 5mm- Sends and they are :0.05-O.07ram / edge, 
cutting methodidown cutting, and lubricationidry type. With no blow. [0014] 
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[001 5] The hardness (HmuV) of the hard film of examples 1-6 reached 30,600-34,500MPa, it had good hardness, and each 
adhesion was also good so that clearly from Table 1 . Moreover, according to the oxidation-resistant examination, the range of 
TG/mg is 0.07 to 0.22, and it turns out that it excels in corrosion resistance extremely. As synthetic evaluation, the cutting life 
amounted to 60-88M, and the very good result was obtained. 
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[0016] (Examples 1-3 of comparison) On the above-mentioned example and these conditions, the target of the composition 
shown in Table 1 was produced, the 5-micrometer coat was fanned in the tungsten-carbide cutting tool, and measurement of the 
hardness of the component analysis by the microanalyzer of composition of a coat and a coat, an oxidation-resistant examination, 
evaluation of adhesion, and the judgment (cutting examination) of a life were performed on these conditions. This result is shown 
in Table 1 as contrasted with an example. Although the hardness (HmuV) of a hard film is 26,000MPa(s), and has to some extent 
good hardness and the example I of comparison of adhesion is good, it is set to 2:20 and TG/mg by oxidation-resistant 
examination has very bad corrosion resistance. Moreover, as synthetic evaluation, a cutting life is 0.5M and brought a very bad 
result Although adhesion was a little good about the example 2 of comparison, 2 J 2 and a cutting life are 0.8M and TG/mg 
according [ the hardness (HmuV) of a hard film ] to 10,OOOMPa(s) and an oxidation-resistant examination brought a result with * . 
very bad all. Although the example 3 of comparison adds rare earth in order to make the hardness of a hard film increase, for a 
low reason, the amount of Si is inferior to adhesion in it, and it is remarkably bad at 10.0. [ of TG/mg by oxidation-resistant 
examinanon ] And a cutting life is 0.7M and brought a very bad result. 
[0017] 

[Effect of the Invention] this invention to the coat which consists of an AlTiN system alloy As mentioned above, Si, Cr, W, By 
making one or more sorts of the element which was made to carry out content of the one or more sorts of the element chosen from 
Mo 0.02 to 0.25% (considering as a total amount), and was chosen from rare earth elements, such as Y, Ce, La, and a misch 
metal, contain 0.05 to 0.7% Adhesion with a base material etc. can be made good, especially the hardness of a coat and oxidation 
resistance can be raised sharply, and the coat equipped with the well-balanced property can be formed. Although this invention 
offers the formation method of the sputtering target which can be used for formation of this coat, and wear-resistant AITi system 
alloy hard anodic oxidation coatings as above-mentioned, it has the outstanding effect that the life of a cutting tool, slide member, 
a metalworking tool, etc. can be prolonged greatly, by this. . 
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<T>m&. AlMTii-z-,-,M,R. ((EL. 

L<»iMoA»4>S8?L^7n^)iaJ5Lh2SlVS i*L< 
«Cr*>f,3SS?L>t7Cig«l«CLh. R»±Y. Ce. L 
a. % yisjL* 9)\^<n%±$dC&tf>t>8$l. \jttjm<r> 
lSISLh. 0. 05^x^0. 7. 0. 02£y£0. 
25. 0. 0005SzS0. 0 5) ~Ct>& A 1 T i jfe 

9 vyyt-y? hzgmmffi.'pvz.'*-* 
9 z^t £#f&t^-& . SaAMOtf^. A 

IxTii-x-y-«MyR« (ffiL. MttWXttM 
o A>t,S« L^tc^O 1 HULL. XJiW^L<«Mo*» 
^SKLstT^WlSKLhat^S i^L<«Cr^S 
«Lfe7£3Bf?18W±. RliY. Ce. La. 57^3. 

0. 05Sx^0. 7. 0. 02SyS0. 25. 0. 
0005SzS0. 0 5 ) ^S(t«ST*SS}e^ttA 1 

[0006] 

iwmmmnB®} *m&A 1 t i ^ 
yy^-f-* ht±. g£r-?gf». r^x^fs. 

6. ^*i^»«SI«?tRLTI±^. ^OggBWiBA*^F 



5 

s. 

[0007] ±ffi«S^t J: Z> i> <om&8)*iti&mtz 
S 1 5 O^tmWTOT i S i K*±a5n 

[0008] JJB£ISffll&3ttifll;Uf * /f-^Tn-f 

>rmizx 'om^.^a^^fy^titLtir i a l x»± 

TiAISi <ft±«> a&»*£Ri^S£i:*<T§ 

Wi*-?-, htfftbh. iizxrt-,? 0 >?£X •)£ 
BS£fM>33£U ^-aW^ffl^lfeK^^-C^ I, fc 

[0009] j&&^tm**:-/i>*iz?jvmm 

LfcS. (C I PSS8) U 3£> 

K500~600* C. £Efj700Kgf/cm2 lit 

to^fr-c*-/ hrw^Kyi (hpjsh) Xttc 

IP«aLfc&. P3ffi&t500~600* C. EHJ70 
0Kef/cm2 £Lh^fM?|ara»*BE«ui (hip 

am) lt33?k (ffl*«&e9 9%feUi-c*&rt*<M 

iU^)(«6»!:«. ClPjm. HP*U1. HI 

S:g£LTt,«kv\ JMcoXoZC I P«Ss H 
P55M- H I P»iS^t#iT» HSBRWE-^FKfi 

cue* ^^*;pto>t mmmz t 

[ooio] imwmmximxx&mtx-yxnt, 

tUZ4 >dt», bXii.mtiKfrhf-y'? HEMKtcHJJOai 
U HJfetfA UTii-«-,-,M,R. ({BL. 
MttWX»Mo*>^^U;^mSJ3UL x»±wg 

<4Cr3b>feS»iLJt7ES018JaJ:. RJiY. Ce.L 

imi±. 0. 05£x£0. 7, 0. 02SyS0. 
25. 0. 0005gzS0. 05)Ti>&AlTiS 
SArt^^'J V?9-¥t V 
(CfcW&A 1 (SB.. "f3r*>*>x«0. 0 5Sx<0. 7 
fc-TS. TfiBOO. 0 5*Sfrt4XK-/^'Jvrt:J:') 



3) *$ftl&3084 4 02^ 

6 

(£81 <MJt) L^JS^tc, aiS<0iS8«ktt*CF-H^fc 
SrO.XJiReo. 7^j@i.St. S^K<0«fi*£fiT 

ttCrA>f>S9iLfc7C*«iaEli:WTffifi0. 02* 
Si-C»iSBKfl:tttSK*CF+^fc^O. JJSfilO. 2 5 
fcftJS^0i^ftt3trf(STLillffiU«< 

10 ACIIO. KygO. 2 5c0«Hfc-f£»a s HlfcL 
K Rf^fc*>:$±gi7t3ltt. faS0^9irCSK)TSJ® 
WfcWSKktt*|6LhS*6. t*»U TKfSO. 0 00 

ifcJJRfiO. 0 5*i@;Ufc*±S7c£#«*r 

(sua) u *>x.oria»ft:tt*>-^tr&or±aRH 
;^-y7WHfc> mm******* 

mm&xxmi&Tiz&^x. 

20 Z-J3£t&. ZiUzt-yT. AlxTii-»->-« 
My R« (ffiU M»iWXIiMo*^SRL)t7^)l 

seuL xaw^L<«±Mo^s«iLfc7c«oiaw 

JAG'S i^KliC r*»4,S«t«^)l«JaJb. 
RttY. Ce, La. * v is 9 )V$0m±mimb* 

c>miLtz7mff)vm±. o. o5sxso. 7. 

0. 02£yiS0. 25. 0. 0005^z<0. 0 

5 ) x'h&mm&A i t i &£&mtmm&zt 
wx-zz. mv^mm&kmt*^frt> i~ 

[0011] 

[0012] (mwi&V2) 
mv&b vx*m.m 5 0 jumiawr i 

J^Sl 5 0^mOT«7C^M<D»*. E««fotJ8K 
S^I9*. ¥^agl50^mJaTOAI»^. *M 
^ti^l (H3t0U-6tffl3> tC^tlk^tcSi^L 
(^l-CJiSftHJWiE^S-Srr^. JaSCWE^k^r 

An^FfiU^t^a. (C I PXM) L 

50 fcft. 500~600* C. E)j750Kgf/cm2 



(4) 



:&ttgl3 084 40 2^ 



8 



[0013] z:<?>£ilzLX&t:tmto#t>?- j r<*± 
max t Tiny $x<nmm&i}x%mxtt>\ » 

JI& UTfiEfflSit&^y^XiryA-^M H (WC ) * 
JfiVtf:. fMR<0g;Wi5jumi:U:. £«0«kdCLT« 
j£Lfclfcl8tf>fflj££MA (v-f^or^'flf-) lei 

jg. mmhbml ^ttw^ts. allows (« 
flies*) s-tfofc. i^s^ifc^r. hi 
tzmm±mmo. oo i uftaMUfc&ti 



*=5rV^ tttttf (A l. Ti. Si) vms 

ooi £**>T£tfs«i i o o zm-t h . wm.mn 

<BiSHfctta»*fr) 
jajgciooo-c 
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SKD61 (HRC5 2) 
: 3 0m/m i n 

: 1 mm. mfo 

210: 0. 05-0. 0 7mm/39 

0014] 
£1] 



5 mm 





as' 


MP a 


TG/mg 




mm* 

M 


ft*m 


N 


32,500 


0.15 


© 


60 


£ftH2 


W„. t Ti. H 
N 


31,700 


0.08 




63 


tfc&Hl 


)N 


26.000 


2.20 


© 


0.5 


Jttktt2 


Cr 9 .«)N 


10.000 


2.12 


o 


0.8 




N 


33,000 


iao 


X 


0.7 

I 



[00151HlfrA>BB^5:J;3fe:. *tSMlR^2 TG/mgtt-eivefcO. 15»tf0. 

<!0«fi^3 (H«V)ti, 32. 500Rtf31. Sl^tt^SATgaTV^&^fc^^l,. g^fl%rfF<ifi 
7 0 0MPafc^U LTfeQ, ?f^tt il/t. «BW<Sr«6 OMRtf 6 3Mfc»U ffiW>TS 
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[0016] (Jt!S0U~-3) 



(5) 



1^1^3084402^ 

10 

0. 25% (h-Mdtel/OtffiHL ttzY, C 



fl«U 9>yx^>ii-rt4 FWJ:C|«C5/xm<0& 7E5B<mmi:£0. 0 5~0. 7 %£3rS 

(H^tV) #26. OOOMPat. ft&g 'J V>f9-¥~, hRXSffimf&A 1 T i ££-&$@&Jg 
5^HJ:STG/mgti2. 20fc*9W£tt* { ffi*>T 10 Btt^. BlSa^. ^RtoII*«<0»<&^#<@f . 

fcOffi^TS^iteKt^ofc. Jt*W2fcovvtte8£ [$#] 

Gtf^&^fiK im®PttZ (H//V) lil 0, 00 [SlJefi] «SWXR» &RtaIXR3*:JBft 

OMPa, W8Httt!SKfcJ:&TG/mglJ2. 12, -T6&K^a$ (i8Bf«tt) . »8Httt. Wfco^ 

«ffl&1&tt0 . 8 MT* *) , ^mtSftTSv^igmi: tt^Srl&UiStf & fc fc A? VX*»Ril*:»ft£<f 

ttC^O, HSflieiSiMci&TG/mglilO. OT [*8fc*8] A 1 * T i i - , - , - « M, R« (ffl 

3£L<®vx -eU-C«B!l*SrWO. 7MT*9®6Tli U MBSi, Cr> w, Mo#»<bgS(U;7c£«l« 
V^S&fc&o*;. 20 £Lt, RfiY. Ce. La, 5 -/ ^;t^>«±3S 

[00 171 j^P^StKt^^OiaJJLt, 0- 05SxS0. 

[«BB<^»»] feLh. *JK8«A 1 T i Nifc&&*»4.3r 7,0. 02SyS0. 25, 0. OOOSSzsSO. 

WXJiM o A^jURLfcTEStW 1 aULt , X 0 5) T&&A 1 T i jR&iX/^^'J^-^^ h 

«W^L<ttMo*»4>ffi)?L^7C^<Oia£UiSVS i &tfR«j£tf>&3r&m»$£ttA 1 T i ifc£&«H&B. 
^t<«Cr*>(?,^?Lfe7E^coiaKLhirO- 0 2- 



m«m*ll^iP®*S»K^Hr4TB 2#1 



02mm 



mmim mm ¥8-120445 (jp, a) 



(58)HK£L>tt>if(Int.C1.7. DB%) 



C23C 14/00 - 14/58 
C22C 14/00 
C22C 21/00 



